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(54) SEPARATED DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit multiple pieces of required information 
with only one added signal line by using a synchronizing signal for transmitting 
video signals for the purpose of also transmitting digital signals. 
SOLUTION: Analog input signals S1-S3 from sensors 30a-30c for detecting 
various kinds of information are successively selected by a selection circuit 31; 
the analog signals S1-S3 so selected are converted to digital data by an A/D 
converter circuit 32; and, in synchronization with synchronous signals from a 
timing generator 25 in an interface circuit 29, the signals are outputted to a 
microcomputer 33 through an added one cable 23b. These pieces of information, 
in the same way as video information, are displayed on a liquid crystal display 
panel 26L, 26R through an OSD(on-screen display) circuit 35, a mixer circuit 36 
and a decoder 24. 
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[Claim(s)] 



[Claim 1] A display unit including a display means, and the cable which consists 
of a tied lead wire which transmits a video signal, a synchronizing signal, and 
power, In the discrete-type display which has a junction unit including the control 
means which transmits a video signal to said display unit through said cable in 
response to the image input from the image source The discrete-type display 
characterized by adding one communication wire into said cable, and 
transmitting the information on said display unit to the control means of said 
junction unit with a digital signal through this communication wire synchronizing 
with said synchronizing signal. 

[Claim 2] The digital signal transmitted by said communication wire is a 
discrete-type display according to claim 1 which identifies the starting position of 
a digital signal train by the vertical component of said synchronizing signal, and 
identifies each bit of a digital signal train by the horizontal component of said 
synchronizing signal. 

[Claim 3] Said display unit is the discrete-type display according to claim 1 
whose wearing on a user's head was enabled. 



DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to discrete-type displays, such as a 
head mount display which equips a head and observes a display image. 
[0002] 

[Description of the Prior Art] Drawing 4 shows the block block diagram of the 
head wearing mold display system of the conventional example, and the 
discrete-type indicating equipment consists of a display unit 1, a junction unit 2, 
and a cable 3. If power is supplied to the power circuit 4 in the junction unit 2 
from an external power, a power circuit 4 will supply power to each part material 
of the display unit 1 through a cable 3 with each part material of the junction unit 
2. If the microcomputer 5 in the junction unit 2 performs system-wide sequence 
control and electric power supply control and the video signal from the image 
sources, such as VTR, is inputted into the input pin 6 of the junction unit 2, this 
video signal will be divided into a Vertical Synchronizing signal and a Horizontal 
Synchronizing signal in a synchronizing separator circuit 7. Moreover, in a 
mixing circuit 8, this image is compounded with status signals, such as an 
explanatory note which the onscreen display (OSD) circuit 9 outputs, and is 
outputted to the display unit 1 through a cable 3. 

[0003] It is sent to the decoder 10 in the display unit 1, and a synchronizing 



signal is separated in this decoder 10, and it is sent to a timing generator 1 1 , and 
each chrominance signal of RGB is created, and the composite video signal with 
which the luminance signal and chrominance signal which were sent from the 
junction unit 2, and the synchronizing signal were compounded is outputted to 
the liquid crystal display panels 12L and 12R. At this time, in a timing generator 
11, a driving signal required for a liquid crystal display etc. is created by 
coincidence, and it is outputted to the liquid crystal display panels 12L and 12R. 
Back lights 14L and 14R light up by the back light drive circuit 13, the liquid 
crystal display panels 12L and 12R are illuminated by back lights 14L and 14R, 
respectively, and these images are displayed on a user. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the system configuration 
of the above-mentioned conventional example, a required thing is only supplied 
and no means to get to know the condition by the side of the display unit 1 etc. 
are equipped by the junction unit 2 side. On the other hand, although it is very 
effective to display various kinds of information on the display unit 1, in order to 
transmit information required enough, the fairly big means of signal transduction 
will be needed, and the cable 3 between the display unit 1 and the junction unit 2 
will become thick. 

[0005] For this reason, serial communication is used as a means for transmitting 



two or more information with the small number of lines recently. Although the 
number of lines can be made into one uni directional if an asynchronous system 
is adopted in order to lessen the number of lines also in this case, there is a fault 
that the conversion means of serial juxtaposition becomes complicated. 
Therefore, although a synchronous system will be adopted in order to simplify 
the conversion means of serial juxtaposition, there is a trouble that a clock signal 
line is separately needed in this case. 

[0006] The purpose of this invention cancels an above-mentioned trouble, and is 
to offer the discrete-type display which is the need only in addition of one signal 
line and which enabled two or more informational transfer also at transfer of a 
digital signal using the synchronizing signal for video-signal transfer. 
[0007] 

[Means for Solving the Problem] The discrete-type display concerning this 
invention for attaining the above-mentioned purpose A display unit including a 
display means, and the cable which consists of a tied lead wire which transmits a 
video signal, a synchronizing signal, and power, In the discrete-type display 
which has a junction unit including the control means which transmits a video 
signal to said display unit through said cable in response to the image input from 
the image source One communication wire is added into said cable, and it is 
characterized by transmitting the information on said display unit to the control 



• « 

means of said junction unit with a digital signal through this communication wire 

synchronizing with said synchronizing signal. 

[0008] 

[Embodiment of the Invention] This invention is explained to drawing 1 - drawing 
3 at a detail based on the example of illustration. Drawing 1 shows the block 
block diagram of a discrete-type indicating equipment, and the discrete-type 
indicating equipment consists of a display unit 21 , a junction unit 22, and a cable 
23. In the display unit 21, the output of a decoder 24 is connected to a timing 
generator 25, and the output of a decoder 24 and a timing generator 25 is 
connected to the liquid crystal display panels 26L and 26R for right-and-left eyes, 
respectively. Contiguity arrangement of the back lights 27L and 27R for lighting 
is carried out at the liquid crystal display panels 26L and 26R, respectively, and 
the output of the back light drive circuit 28 is connected to back lights 27L and 
27R. 

[0009] Moreover, the output of a timing generator 25 is connected to the 
interface circuitry 29 for digital communication, and the output of the selection 
circuitry 31 which is the analog switch which chooses the output of three sensors 
30a-30c one by one is connected to the interface circuitry 29 through the 
A/D-conversion circuit 32 of 8 bits of serial output molds. 
[0010] In the junction unit 33, the output of a microcomputer 33 is connected to a 



power circuit 34 and the OSD circuit 35, and the output of the OSD circuit 35 is 
connected to the mixing circuit 36. Moreover, the output of a synchronizing 
separator circuit 37 is connected with the microcomputer 33 in the OSD circuit 
35, and the input signal from the video-signal input pin 38 is connected to the 
mixing circuit 36 and the synchronizing separator circuit 37. 
[001 1] And the output of the mixing circuit 36 of the junction unit 22 is connected 
to the decoder 24 of the display unit 21 through cable 23a, the output of the 
interface circuitry 29 of the display unit 21 is connected to the microcomputer 33 
of the junction unit 22 through cable 23b, and the output of the power circuit 34 
of the junction unit 22 is connected to each part material of the display unit 21 
through cable 23c while it supplies power to each part material of the junction 
unit 22. 

[0012] Drawing 2 shows the block diagram of an interface circuitry 29, and the 
interface circuitry 29 consists of four counter 29b and AND-circuit29c of 8 
counter 29a of a triplet output, and a 2-bit output. 

[0013] If power is supplied to a power circuit 34 from an external power by such 
configuration, by it, a microcomputer 33 will start system-wide sequence control 
and electric power supply control. If a video signal is inputted into the input pin 
38 from the image sources, such as VTR, in a synchronizing separator circuit 37, 
Vertical Synchronizing signal VD and Horizontal Synchronizing signal HD will be 



extracted from this video signal. Using the OSD circuit 35, a character string etc. 
controls a display and a microcomputer 33 creates status signals, such as an 
explanatory note and a warning sentence. The video signal and the status signal 
from the OSD circuit 35 which were inputted are compounded in a mixing circuit 
36. The composite video signal with which this luminance signal, the 
chrominance signal, and the synchronizing signal were compounded is sent to 
the decoder 24 of the display unit 21 through cable 23a. 
[0014] In a decoder 24, synchronizing signals VD and HD are separated from a 
composite video signal, it is sent to a timing generator 25, and a timing generator 
25 outputs a driving signal required for a liquid crystal display etc. Moreover, 
each chrominance signal of RGB is created in a decoder 24, and it is outputted 
to the liquid crystal display panels 26L and 26R. At this time, the back light drive 
circuit 28 drives back lights 27L and 27R, and illuminates the liquid crystal 
display panels 26L and 26R, respectively, and this image is observed by the 
user. 

[0015] The analog signals S1-S3 from the sensors 30a-30c which detect various 
kinds of information are chosen as a selection circuitry 31, are changed into 
digital data in the A/D-conversion circuit 32, and are outputted to a 
microcomputer 33 in an interface circuitry 29 synchronizing with Vertical 
Synchronizing signal VD and Horizontal Synchronizing signal HD from a timing 
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generator 25. 

[0016] By drawing 3 showing the graphical representation of the output wave of 
signal transmission, and the relation of a synchronizing signal, Vertical 
Synchronizing signal VD will function in order to identify the starting position of a 
signal train, and it will be used as reset of eight counter 29a and 4 counter 29b, a 
signal train will begin from the standup of Vertical Synchronizing signal VD or 
subsequent ones here, and it is SIG. The signal shows the signal train. Moreover, 
it functions in order to identify each bit, and it is used as a clock signal of the 
counter of 8 counter 29a and the A/D-conversion circuit 32, each bit is outputted 
in falling of Horizontal Synchronizing signal HD, and Horizontal Synchronizing 
signal HD reads the bit into before the following falling in a receptacle side. 
[0017] SEL outputted from four counter 29b A signal is used as a selection signal 
of a selection circuitry 31, the input signals S1-S3 from three sensors 30a-30c 
are changed into digital data by the A/D-conversion circuit 32, and the analog 
signals S1-S3 which were chosen one by one and chosen are outputted one by 
one from a high order bit. Moreover, AND-circuit 29c decodes the zero of 8 
counter 39a, and the signal is used as a start signal of the A/D-conversion circuit 
32. 

[0018] In addition, this example is the television system with which it can apply if 
a display and a control section are the gestalten connect by the cable 



irrespective of the gestalt of the system of a head wearing mold indicating 
equipment, for example, a display and the tuner section have become another 
object, and is effective in the equipment arrange in the location which actuation 
switches, such as a channel and volume, the photo sensor of infrared remote 
control, etc. are show in a display, and the tuner section left. 
[0019] Thus, by carrying an information means in the display unit 21, and 
transmitting those information to other units of junction unit 22 grade, the 
temperature sensor which measures the temperature of for example, the liquid 
crystal display section or the face contact section can be carried, this 
temperature information can be transmitted, or a gyroscope sensor and an 
inclination sensor can be carried, and the information on the sense of a wearing 
person's head can be transmitted. Moreover, a look sensor and a blink sensor 
are carried, by carrying a switch, the sensor which measures an 
electroencephalogram can be carried, information, such as thinking, can also be 
transmitted [ the condition of an eyeball can be transmitted, or / **** / transmitting 
this switch actuation condition ], a photosensor is carried further, the information 
on the sense and strength of an extraneous light, such as the sun, or a class can 
be transmitted, or a sound sensor can be carried and information, such as 
external noise, can also be transmitted. 
[0020] 



[Effect of the Invention] The discrete-type display applied to this invention as 
explained above By transmitting display unit information to the control means of 
a junction unit with a digital signal by one communication wire added to the cable 
synchronizing with a synchronizing signal Since it becomes possible to transmit 
two or more information by the side of a display unit to a junction unit side and 
the number addition of lines in a cable can be slightly pressed down to one by 
the addition of necessary minimum hardware Efficient signal transduction can be 
attained without making a cable thick beyond the need. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the block circuit of an example. 
[Drawing 2] It is the block diagram of a signal transmission output circuit. 
[Drawing 3] It is the wave-like graphical representation of a communication link 
sequence. 

[Drawing 4] It is the block diagram of the block circuit of the conventional 
example. 

[Description of Notations] 



21 Display Unit 

22 Junction Unit 

23 Cable 

24 Decoder 

25 Timing Generator 

26L, 26R Liquid crystal display panel 
27L, 27R Back light 

28 Back Light Drive Circuit 

29 Interface Circuitry 
31 Selection Circuitry 

33 Microcomputer 

34 Power Circuit 

35 Onscreen Display Circuit 

36 Mixing Circuit 

37 Synchronizing Separator Circuit 
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